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1.INTAHUPYEMBIE PE3YJIbTATBI OBYUEHMUSA

1.1. lean u 32724y JUCHUILIHHBI

Lenpro OCBOEHHSA IUCUUILIMHBI «JlOrMyeckuil aHau3 YHMCIOBBIX CHCTEM) SBIISIETCS
dopmupoBaHre (GyHAAMEHTATBHBIX 3HAHWKA B O0JIACTH AaKCHOMATHYECKOTO IOCTPOCHUS
MaTeMaTU4eCKOW TEOPUH YHCIOBBIX CUCTEM.

3amaun JUCLUILIMHEL:
— c(hopMHPOBATH CUCTEMATU3UPOBAHHBIC 3HAHUS 00 OCHOBHBIX YHMCJIOBBIX CUCTEMAX;
— copMUpOBATh OCO3HAHHBIC TPEICTABICHUS O POJIM M MECTe JIMHUM 4YWCIIA B Pa3BUTHH
MaTeMaTHIeCKON HAYKH;
— JaTh TPEJICTaBICHHE O CHCTEME KBAaTEPHHMOHOB M IOKa3aTh 3aBEPIICHHOCTh BCEH TEOpUU
YHUCIIOBBIX CUCTEM, KaK alre0p ¢ JeieHueM.

1.2. Ilnanupyemble pe3yabTaThbl 00y4eHUs

B pesynbTaTe OCBOCHHS JaHHOW JUCHUILIMHBI Y 00ydarommxcss GOpMHUPYIOTCS CICIYIOIIHE
KOMIIETEHIINH:

CIIK-2. Croco0GeH K TMpenoJaBaHUI0 YYEeOHBIX KypCOB, AWCIHMIUIAH (MOIYJCH) 10
o0pa3oBaTeNbHBIM IIPOrpaMMaM B 00pa30BaTeNbHBIX OPTaHU3AlUIX COOTBETCTBYIOIIETO YPOBHS
o0OpazoBaHuUsl.

CIIK-4. CnocobeH k pa3paboTke y4yeOHO-METOIUYECKOro OOecreueHus: Uil peaan3anuu
00pa30BaTeNbHBIX NPOrpaMM B 00pa30BaTEIIBHBIX OPTaHHU3AIUSAX COOTBETCTBYIOMIETO YPOBHSI
o0pazoBaHuUsl.

2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOT PAMMBI

JlucuuiuinHa BXOJIUT B  4acTh, (OPMUPYEMYI Y4YacTHUKaMH 00pa3oBaTebHBIX
oTHoueHui, bioka 1 «Jlucuuminsel (MOLysIn)» U ABISETCS 00513aTENbHOM 171 U3yUEHUS.

JU1g OCBOECHMsI NUCLHUILIMHBI «JIOrMYecKnii aHajau3 YHUCIIOBBIX CHUCTEM» HCIIONb3YIOTCSA
3HaHMSI, YMEHUS, CIOCOOBI NI€ATENbHOCTU U YCTaHOBKH, C(HOPMHUpPOBAHHBIE B XOJAE H3YyUEHUs
JTUCUUIUIMH. «/IHHOBallMOHHAsI TeJarornyeckas JesTeNbHOCTh B 00JACTH MaTeMaTH4ecKOoro
o0pa3oBaHUs», «/[onoIHUTENbHBIE pa3/ielibl BHICIIEH MaTEMaTHKN.

I/IsyquI/Ie yqe6H0171 JAHUCIUITIINHBI «Jlornyeckuii aHalIM3 YHUCIOBBIX CHCTEM) CIIYKUT
OCHOBOI1 JJI1  OCBOCHHUSA TaKuUX JUCIHMIIIMH, KakK «Maremaruueckue MCETOBI O6pa6OTKI/I
neaarortdCCKmux HCCHCHOB&HHﬁ)), ((MeTO,[[I/IKa npenoaaBaHrsl MAaTCMATHKHU, ((AKTyaJ'IBHBIC
BOITPOCHI TCOPHUU U MCTOAUKHU 06y‘-IeHI/I$I MaTCMaTUuKH».

3. OBBEM U COAEP)XAHUE JMCHUIIJIMHBI

3.1. O0beM TUCHUMILIIUHBI

IToxa3aTenb 00beMa IMCHHMIIJIMHBI ®opma o0yueHus
Qunas
O06beM TUCIMIIIIMHBI B 3a4€THBIX €IMHUIIAX 3
O0BeM IUCHUIUINHEL B Yacax 108
KonrakrtHas pabora: 18,2
Jlexuun 4
ITpakTHueckue 3aHsATHS 14
KoHTaKTHBIE Yachl Ha TPOMEKYTOUHYIO aTTECTALUIO: 0,2
3auer 0,2




CamocrositenpHas padoTta 82

KoHTposb 7,8

dopma IpOMEKYTOUHON aTTECTAIMU: 3a4ET BO 2 CEMECTpe

3.2.Conepskanue QM CHUIINHbBI

HanmenoBanue pa3aesioB (TeM)
JMCHUIUINHBI ¢ KPATKUM COJIep/KaHNeM

IIpakTuyeckue
3aHATHS

Tema 1. Axcuomamuueckas meopusi HaAmypaibHvix yucen (cucmema Ileano).
OCHOBHBIC CJICICTBHS ATOH CHUCTEMbI AKCHUOM: ajreOpandeckue OIepalud |
OCHOBHBIC CBOHCTBa HATYypaJbHBIX YHCEN, OTHOIICHHE IOPSIKA W CBOWCTBA
CUCTEMBl HATypPaJIbHBIX YHCET KaK YIOPSJO0YECHHOW cHCTeMbl. [IpoGiemsr
MOJTHOTBI, HE3aBUCUMOCTH ¥ HETPOTHBOPEYMBOCTH CUCTEMbI aKCHOM.

| Jlekuum

N

Tema 2. Axcuomamuyveckas meopust cucmembnvl yejvblx 4ucei

AxcuomMaruueckas TCOpHUsA CHUCTEMBI MLECJIBIX YHUCCI, Kak anrerquGCKoro
paciipeHusd CUCTEMbI HAaTypPaJIbHbIX. OCHOBHBIE CJICACTBUsA TAKOI'0 OIIPCACICHUA.
HpO6JICMa HE3aBUCUMOCTHU, HCIIPOTUBOPCYHUBOCTH U IMOJHOTBI aKCMOMATUYCCKOI'O
OIIpCACIICHUA.

Tema 3. Cucmema payuoHaIbHbIX Yuce

Cucrema panMOHaJIbHBIX YHCEN KaK I[POCTOE anredpandyeckoe paciIupeHue
CUCTEMBI LIeTbIX yucesn. OCHOBHBIE CJIEICTBUE aKCMOMATUYECKOTO ONPEIEIIECHHUS:
Mpe/ICTaBJICHUE IPOOSMU, JIeJICHHE Ha MOJIOKUTENbHBIE U OTPUIIATEIbHbIC YHCTIa,
OTHOIIIEHUE TOPSAKA, OCHOBHBIE CBOMCTBA ITOTO OTHOIIEHUS, MPEIACTaBICHUE B
MO3UIMOHHBIX CcHUCTeMaxX cuucieHus. [IpobieMa KOPPEKTHOCTH OMpeaeeHus
CHUCTEMBI PallMOHATBHBIX YHCEL.

Tema 4. Cucmema oeticmeumenbHuIX Yucer

Cucrema 1eCTBUTENBHBIX YHCEN, KaK HEMPEPBHIBHO YHOPSAJOUYEHHOE PACIIUPEHNE
CUCTEMBI palMOHANbHBIX 4YHced. OCHOBHBIE CIIEICTBUS TAaKOIO OIPEIEIICHUS:
JECTBUTEIIBHBIE YHCIIA KaK J[€I€eKMHIOBBI CEYEHHS YIOPSAI0YEHHOTO MHOKECTBA
panuoHaNIbHBIX yKcell. [103MIMOHHOE IpeICTaBICHNE NEHCTBUTEIBLHOTO YHCIIA.

Tema 5. Cucmema xomnaexcHvix yucen

CucreMa KOMIUIEKCHBIX YHCEN Kak IIPOCTOE anredpandeckoe — pacIinpeHHe
CHCTEMBI ISHCTBUTENBHBIX uncen. [IpeacraBieHns KOMIUIEKCHBIX unceln. Cucrema
KOMIUJICKCHBIX 4Hcell Kak Teopus uncen panra 2 ¢ JIeJICHHEM.

Tema 6. Obobwenue onpedenenusi KOMIIEKCHbIX YUce
OO6o001menre ornpeaeieHns] KOMIUIEKCHBIX YHCeN KakKk alreOpbl ¢ JICTICHUEM.
Teopema @dpobennyca. Anredpa c esieHueM paira 4 — cuctreMa KBaTepHHOHOB.

Hroro
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4. YYEBHO-METOJMYECKOE OBECIIEYEHUE CAMOCTOSTEJBHON

4. CBOWCTBO TUCKPETHOCTU
MHO>KECTBA HaTypaJIbHbIX
gucen. 5.1 Ipuanun
HauMEHBIIETO YHUCIIA.

6. Kareropuunocts Teopuu Ile-
aHo.

7. Paznuunble GOpMbI METOIA
MaTeMaTH4YeCKON MHAYKIIHH.

PABOTHI OBYYAIOIIUXCHA
TeMbl JJ11 camo- HN3yyaemblie BONIPOCHI Koa- | ®opmbl Metoau- [ @opMbl
CTOSITEILHOTO BO 4a- | camo- yecKoe OTYETHOCTH
M3y4YeHust COB CTOf- obecmeye-
TeJbHOWH | HME
padoThI
Tema 1. 1.AkcuoMaTH4ecKuii METOL IO~ 10 | PaGorac | YueGHO- Koncnexr
AkcuomaThde- | CTPOCHUS JSTYKTUBHBIX TCOPHUIl auTepa- | METoAMYe
CKHE TEOPUH 2.0THOIIEHUS TYpOil. CKOE
SKBHBAJICHTHOCTH. obecrieyeH
daxTopuzalus MHOKECTBA. ue
3. OTHOLIEHUS TOPsI/IKA. JUCIUTLITA
HBI
Tema 2. 1.Anrebpa kak anredpandeckas 10 | Paborac | Yuebno- | Koncmekr
Anre6psl. cUcTeMa. auTepa- | MeToAuue
2.Y1nopsiioueHHbIE anreOphl. TYpOH. CKOE
3.M3omopdHbBIC anreopsl. obecrieueH
ue
TUCIUILITN
HBI
Tema 3. 1.MaremaTnyeckue 3aaadu, 11 | Paborac | YuebOHo- Koncnoexkr
OO6mue npus- OTPEICTUBIINE TIEPEXO OT auTepa- | METoauue
LUIIBI IOCTPOE- | MOTYKOJbIa HATYPAIbHBIX TYpOii. CKOe
HUS YMCIIOBBIX | YUCEJ K KOJIBITY IENBIX, a 3aTEM obecrieyeH
CHCTEM. — K TIOJTFO PAllMOHAIBHBIX YHCETI. ue
2.MaremaTH4ecKue 3aJ1auu, pe- TUCTIATLITA
[I€HHE KOTOPBIX MOTPeOOBajIo HBI
pacIIupeHUs OIS
paIMoHaIBHBIX YUCEI J0 MOJIS
JNEHCTBUTEILHBIX YHCETI.
3.MaremaTtrueckue 3agaqu, pe-
II€HHE KOTOPBIX NOTPeOOBaIO0
MTOCTPOCHHUS TOJII KOMIUIEKCHBIX
qrCel KaK PacIIuPEHHUS OIS
JEHCTBUTENBHBIX YHCETI.
Tema 4. Teopus | 1.HenporuBopeunBocTb, 11 | Paborac | YueOHo- Pedepar
HaTypaJbHBIX MOJIHOTA U HE3aBUCUMOCTh autepa- | meroauue | Jlokman
YHUCEl. akcuoM IleaHo. TYpOH. CKOE Pacuernas
2.0nepauciokeHus 1 yMHO- obecniedeH | pabora
JKEHHSI M UX CBOMCTBA. ne
3. [lopsmok Ha MHOYKECTBE HATY- TUCIIHTLITN
PATBHBIX YHUCEIL. HBI
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Tema 5. 1.CuMMeTpu3anys MHOKECTBA 10 | Pabortac | YueOHoO- Pedepar
Teopust enbIX | HATYPAIbHBIX YHCEIL. nutepa- | mertoauue | Jloknan
qHCe. 2. Teopema 0 CTpPOCHHH MHOXE- TYpOil. CKoe

cTBa Lenblx yncen. 3. Teopema o obecrieyeH

MIpe/ICTaBICHUH LIEJI0r0 YKCia B ue

BH/JIE PA3HOCTH HATypaIbHbIX JVCTIATLITA

qrCcel. HBI

4. Tloctpoenue kosblia Z ¢ 1o-

MOIIIBIO TEOPEMBI O

MIPOJIOJKCHUH U30MOpdu3Ma.

5. CTpoeHue ynopsiioueHHOrO

KOJIbLIA LIEJIBIX YUCEIL.

6. Kareropy4HoCTh TEOPHH 11€-

JIBIX YUCEI
Tema 6. 1. Crpoenue MHokecTBa pauno- | 10 | PaGotac | YuebGHo- Pedepar
TeopH;{ pauuo- HaJIBbHBIX YHUCECII. JIMTCpa- METOANYC IIOKJ’IaZ[
HambHBIX yncen. | 2. [1oje KiaaccoB npoOeid. TYpOH. CKOE

3. [ocTpoenue nomust Q ¢ momo- obecrnieueH

IIbI0 TEOPEMBI O MTPOIOIIKEHUH ue

nzomopduzma. TUCTIATLITA

4. CTpoeHue ynops104eHHOro HbI

TIOJISI pPAllUOHATBHBIX YHCEIL.

5. Teopema 0 KaTerOpuYHOCTH

TEOPHUH PAMOHATIBHBIX YUCEI
Tema 7. 1.3agaua 3an0JHEHNs YUCIOBOU 10 | Paborac | YueOHo- Pedepar
Teopus neni- IIPSIMOM. aurepa- | meroguye | Jlokman
CTBUTEJIbHBIX 2. ®yHIaMeHTalIbHBIE TTOCIE0- TYpOii. CKOe
YHUCEI. BaTEIbHOCTH PAIIMOHATIBHBIX Y- obecrnieueH

Cell. ue

3. [TocTpoenue mosst KIaccoB TUCITUTLITA

(G yHIaMeHTaIbHBIX MOCIIE0Ba- HBI

TEJIbHOCTEN pallMOHAJIbHBIX Y-

Cell.

4. Tloctpoenue nosst R ¢ momo-

LIbI0 TEOPEMBI O MPOJOJIKEHUN

nzomophusma.

5. Teopema 0 KaTErOpU4HOCTH

TEOPHUH JICUCTBUTEIHHBIX YHCEIL.
Tema 8. 1.0Onpenenenue cucTeMsl KOM- 10 | Paborac | YueOHo- Pegepar
Teopus kom- TIJIEKCHBIX YHCETI. autepa- | meroauue | Jlokman
IJIEKCHBIX YH- 2. AkcuomMaTu4eckoe TYpOl. CKOE
Cell. MIOCTPOEHHUE T0JII KOMIUIEKCHBIX obecrieueH

YHUCEI. ue

3. Jlunelinbie anreOpsl C aerne- IUCIIATLIIN

HUEM HaJl TTOJIeM JICHCTBUTEIh- HBI

HBIX YHCeTI.

4. Teopema ®pobenunyca.

5. Anrebpa ¢ neneHuemM panra 4

— CUCTEMa KBaTEPHUOHOB.
HUTOTO: 82




5. @OHJI OEHOYHBIX CPEJCTB JJISI IPOBEJEHNSA TEKYIIEN 1
IMPOMEKYTOYHOW ATTECTALIAU ITO JUCHUATLIIVHE

5.1. IlepeyeHb KOMIETEHIIUI ¢ YKa3aHHEM 3TanoB uxX (opMUPOBaAHUS B mpolecce
0CBOeHUs1 00pa30BaTeIbHOI MPOrpaMMbl

KOI[ 1 HAMMCHOBAHHEC KOMIICTCHIIMHN OTansl (l)OpMI/IpOBaHI/ISI

1.Pabota Ha y4eOHBIX 3aHATHSIX
2.CamocrositenbHas paboTa

CIIK-2. CriocoOeH K mpernogaBaHui0 YIeOHBIX
KYPCOB, IUCUUIUIAH (MOIYJEH) 10
00pa3oBaTeNbHBIM NIPOTrPaMMaM B
00pa30BaTENbHBIX OpraHU3aLUsIX
COOTBETCTBYIOILIETO YPOBHS 00pa3oBaHUs

1.PaboTa Ha yu4eOHBIX 3aHATHUAX
2.CamocTosiTenbHas pabota

CIIK-4. CnocoOeH k pa3paboTke yueOHO-
METOIUYECKOTO 00ECTICUCHHS TSl peaTh3alliu
00pa30BaTeNbHBIX MPOTPAMM B

00pa30BaTeNbHBIX OpraHU3aLUsIX
COOTBETCTBYIOLIETO YPOBHS 00pa30BaHUs

5.2. Onucanue nokasareJieii U KpUTepueB OLCHUBAHUS KOMIIETEHIMIA HA Pa3JIHYHBIX

Tanax ux (popMUpPOBaHUS, ONUCAHHE IIKAJ OLlEeHUBAHUSA

Oune- YpoBeHb Oran Onucanue nokasareneu Kpurepuun [lIxana
HuBae- | chopmupo | popmupoBan OLICHUBAHHUS OLICHUBAHHUS
MbIe BaHHOCTH us
KOMIIE-
TEHIIUU
CIIK -4 | IToporo- 1.Padora Ha | 3nath: oOmme wemu  u | KoHcmekr, [Mkana
BBIif yueOHBIX 3a- | IPUHITUIIBI MOCTPOCHUS | TOKIA/, OILICHUBAHMUSI
HATHUSIX OCHOBHBIX YHCIIOBBIX CHUCTEM U | pedepar, KOHCIIEKTa
2.CamocTosi- | UX OTpa)keHHe MpHU pazpaboTKe | pacueTHas [Mkana
TelnbHasE pa- | yueOHO-METOANYECKOTO pabota OIICHUBAHUSI
oora obecrieueHuss y4eOHOro Kypca JIOKJIaga
MaTE€MaTHUKHU B CPEIHEN IIKOJIE [Ixana
YMeTs: OLICHUBAHUS
pa3pabaTbIBaTh y4eOHo- pedepara
MeToauYeckoe  olecreyeHue [Mkana
y4€OHBIX KypCOB, CBSI3aHHBIX C OIICHUBAHWSI
M3Y4YEeHHUEM YHCIia pacueTHoM
paboThl
IIponsu- 1.Pabora Ha | 3HaTh: KoHcnexkr, [IIxama
HYTHII YIeOHBIX o0mue 1eiar W MPUHITUIBI TI0- | JOKJIAJ, OIICHUBAHUSI
3aHITHSIX CTPOEHHSI OCHOBHBIX YHCIIOBBIX | pedepart, KOHCIIEKTa
2.CaMOCTOSI- | CUCTEM M MX OTPaXKEHHME IIpU | pacyeTHas [Ixana
TenbHasE pa- | pazpaboTke yueOHo- | paboTta OIICHUBAHMSI
oora METOANYECKOTO OO0ECIIEUEeHN IoKJIama
y4eOHOro Kypca MaTeMaTUKH B [Mkana
CpeIHEN IIKOJIE, OIl€HUBaHUA
MPHUHIIAIT PACIIUPEHUS U €ro pedepara
peaNn3anyio Opu MOCTPOCHUH [IIxana
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KOHKPETHBIX YHCIOBBIX CUCTEM
B 00pa3oBaTeILHOM MpOIIECcCe.
YMersb:

BBITIOJIHSTh MOCTPOEHUS
YIOPSAOYEHHOTO  IMOJIYKOJIbLIA
HaTypaJIbHBIX quced,
YIOPSA0YEHHOTO KOJIbIIa
LEJIbIX  YHCEll, yrnopsizio-
YEHHOT'O IMOJI PalMOHATIbHBIX
quCell, HENPEPHIBHOTO IOJA
JNEHCTBUTENbHBIX YHUCEJ, MOJIs
KOMILJIEKCHBIX quced,
paszpabaThIBaTh y4eOHO-
METOJMYECKOE  ObecreueHne
y4eOHBIX KypCOB, CBA3aHHBIX C
M3Y4YEHHUEM YHCIIa

MPUMEHSITh COBpEMEHHbBIE
00pa3oBaTebHbIE TEXHOJIOTUH
I8 JIEMOHCTpAllMM  UJEH
paciupeHus YHCIIOBBIX
MHOECTB

Brnaners: HaBbIKAMU BBIYUCIIU-
TEJILHOMN KYJIBTYPBI

OLICHUBAHMS
pacueTHOu
paboThl

CIIK-2

[Toporossl
i

1.PaGora Ha
yueOHBIX 3a-
HATHIX
2.Camocros-
TeNbHAS pa-
6oTa

3HaTh:

OCHOBHBIE OCOOCHHOCTH pa3pa-
O0OTKM Yy4eOHBIX IpOrpaMm
AIIEKTUBHBIX KypCOB,
CBSI3aHHBIX C  YHCJIOBBIMU
CUCTEMaMH

YmerTs:

JIOKa3bIBaTh MaTEMAaTHYECKHE
YTBEPKIACHUS MPEIMETHOM
o0nacT: BBIAENATH TJIaBHbBIE
CMBICJIOBBIE aCIeKThI B
JI0OKa3aTelIbCTBE; CTPOUTH
MIPOCTHIE MaTeMaTUYECKUe
MOJICNIA,  OMPENEIATh  IIEJb
3aJaud,  BBIOMpPATh  METOJ
pelieHusi, MPOBOJUTH AaHAIIU3
penieHus, Jienarthb
MPaKTUYECKHE  BBIBOABI |
000011eHus

pean30BbIBATh
UCCJIEI0BATENbCKUE MPOEKTHI B
MpEAMETHOM 00J1acTH

Koncrmexr,
JTOKJIA/,
pedepar,
pacueTHas
pabora

[IIxana
OLICHUBAHMUS
KOHCIIEKTa
[[Ikana
OIICHUBAHUS
JOKJIa1a
[IIxana
OLICHUBaHUS
pedepara
[ITkana
OIICHUBAHUSI
pacyeTHOM
paboTHI

IIponBuny
TBIN

1.Pabora Ha
y4eOHBIX 3a-
HATHUAX
2.CamocTtos-
TelNbHAS pa-
oota

3HaTh:

bopmbl
CaMOCTOSITEIBHOU
00yyaromuxcs OCHOBHbIE
0COOEHHOCTH pa3paboTKu
y4eOHBIX MporpamMm 0a30BBIX U
DIIEKTUBHBIX ~ KYpPCOB,  CBsI-

OpraHHu3aIu
paboThI

Koncrmexr,
JTOKJIA/I,
pedepar,
pacueTHas
pabora

IMxana
OLICHUBAHUS
KOHCIEKTa
IMxana
OIICHUBAHUS
JoKnaaa
IMxana
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3aHHBIX C YHCIOBBIMU OLICHUBAHMS
CUCTEMaMHU pedepata
YMersb: [xana
JIOKa3bIBaTh ~MaTeMaTHYeCKHe OLICHUBAHUS
YTBEPKACHUS MpeIMETHOM pacueTHo
o0nacTu:  pacno3HaBaTb U paboTbI
AHAIM3UPOBATh  OLIMOKU B

paccy X aeHUsIX

Bnaners:

HaBBIKAMU OpTraHM3aLUU U

MOHHMTOPHUHTA

CaMOCTOSITENIbHOM paboTbl

00y4aromuxcs o mporpaMmam

OakanaBpuara, CICIHAINTETA,

maructparypsl u JIIIT

Onucanne mKaJj OICHUBAHUSA

IIIkajia oueHUBAHUSA PacuyeTHOH padoThI

Ecnu cTyneHT npaBWIIbHO PENIvII BCE 3a/1aHUsl 1 000OCHOBA MOJIyYEHHBIE PE3yJIbTaThI, TO
emy BbicTaBisiercs 10 6aos.

Ecnmu crymeHT mpaBWIBHO peIvi Bce 3aJaHus, HO HE CMOT OOOCHOBATh IOJyYCHHbBIE
pe3yabTaThl, TO €My BBICTaBIsIeTCS 9-7 OamioB (B 3aBUCHMOCTH OT KOJHMYECTBA W CTENCHH
MMEIOIIHNXCS OITMOOK M HEJIOYETOB).

Ecmu crynent npaBunbsHO permmin 60% - 80% Bcex 3amaHuii, HO HE CMOT 0OOOCHOBATh
MOJTyYCHHBIC PE3YJIbTAThI, TO €MY BBICTABIISIETCS 6 OAJIJIOB.

Ecimu crynent mpaBwibHO pemmn 50% Bcex 3amaHuii M 00OCHOBAI TIOMyYCHHBIC
pe3yJbTaThl, TO €MY BBICTABIISCTCS 5 OAJJIOB.

Ecmu crynent npaBmisHO pemmt 50% Bcex 3agaHuii 1 000OCHOBAI HE BCE MOJIydEHHBIE
pe3ynbTaThl, TO €My BbicTaBisercs 4-1 Oamn (B 3aBUCHUMOCTH OT KOJMYECTBA U CTEMEHU
MMEIOIINXCS OITMOOK M HEJIOUETOB).

Ecnmu cryment mpaBunbHO pemmn MeHee 50% Bcex 3amaHuMii U cMor 0OOCHOBATh
MIOJTy4EeHHBIE PE3YIIbTAThI, TO €My BBICTaBIIsIeTCS | Oai.

Ecnu crynent mpaBunbHO pemmn meHee 50% Bcex 3agaHMil U HE CMOT OOOCHOBAaTh
MOJIy4YEHHBIE PE3yJbTaThl, TO eMy BbIcTaBisercs 0 Oanos.

IIIkaja oeHNBAHUS KOHCIIEKTA

bannst Kpurepun

2 TekcT pabOTHI JOTUYECKH BBICTPOEH M MaTeMaTUYECKU IPaMOTHO H3JI0KEH, SICEH BECh
X0 paccyxzacHusd. lIMeroTcs OTBETbl Ha BCE IIOCTABIEHHBIE BOIPOCHl, U OHU
HN3JI0KCHBI HaquI)IM SA3BIKOM, C HpI/IMeHeHI/IeM TepMI/IHOJ'IOFI/II/I, HpHHfITOﬁ B I/I3y-
yaeMoll nucruruinHe. [lpefcTtaBneHbl JOKa3aTeNbCTBA HEOOXOIUMBIX TEOpeM H
CIIEICTBUN U3 HUX

1 TexkcT paboThl TOTUYECKU BBICTPOCH, MATEMATUYECKH TPaMOTHO H3I0xkeH. MmeroTcs
OTBETHl HE Ha BCE ITOCTABIICHHBIE BOMPOCHI, OHU W3JOKEHBI C MPUMEHEHHUEM
TEPMHUHOJIOTMH, IPUHATON B U3ydyaemMou aucuuiuinbe. [IpencraBiensl qoka3arenbcTBa
HE BCEX HEOOXOAMMBIX TEOPEM U CIICICTBUI U3 HUX.

0 Tekct pa6OTBI HC COOTBCTCTBYCT TCMC HJIM OTCYTCTBYIOT aJCKBATHOCTHL IICpCAA4YU
IMEPBOMCTOYHHKA U JTOKA3aTCIIbHOCTh MaTCpHralia
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IlIkana ouenuBanus pedepara

OrneHka

Kpurepun

8-10
OaLIoB

pedepat 1o TemMe HanucaH CaMOCTOATENIBHO, IPOAEMOHCTPHUPOBAHO YMEHUE U3JIaraTh
MaTepuaig IOoCJIeN0BaTeIbHO W IPAaMOTHO, JellaThb HeoOXoaumble OOOOIIEHUs U
BBIBOJIBI

5-7
OaLIoB

pedepar ynoBieTBOpseT TpeOOBaHMSAM Ha OLEHKY B 3 Oamia, HO TNPH STOM
JOTIYIIEHbl OJWH—JBAa HEJO0YeTa IMPU OCBEIICHUH OCHOBHOTO COJECPKAHUS TEMBI,
UCTIPaBJICHHBIC TI0 3aMEYAaHHUIO IPEToaBaTelisl, MM JOMYIICHbI OmMOKa Wi Ooee
IBYX HEJOYETOB TPU OCBEIICHHUH BTOPOCTEIEHHBIX BOIPOCOB, KOTOPBIE JIETKO
UCHPABIAIOTCS [0 3aMEUaHUIO IpernojaBarelisi, Wiu B pedepare MOXKET ObITh
HEJI0CTaTOYHO TOJIHO Pa3BEPHYTA

2-4
Oawa

HEIIOJIHO, HEMOCIIEIOBATENBHO PACKPBITO COJEPKAHME MaTepHana, HO IOKa3aHO
oO1ree MOHMMAaHHWE BOIPOCA W IMPOJAEMOHCTPUPOBAHBI YMEHHUS, JOCTATOYHBIC ISt
JaJbHEUIIETO0 YCBOCHUS MaTepHUalia, WM UMEIUCh 3aTPYyIHEHUS, WIH JIOMYIIEHbI
OIMOKU B OMPEEICHUN TIOHITHIA, MCIIOIb30BAHUM TEPMHUHOJIOTHH, MCIPABIICHHBIC
MOCJIE 3aMEUaHMil MPENnojaBaTeis, WIH CTYAEHT HE MOYKET NPUMEHUTh TEOPUIO B
HOBOW CUTYallMU

0-1 6ayn

HE PaCKphITO OCHOBHOE COJIepKaHUE y4eOHOro Marepuana, oOHapy)KEHO HE3HaHHE
WIA HEMOHMMaHHe OOoJIbIIel MM Haubojee BaKHOW YacTH Y4eOHOrO MaTepuaa,
JOIMYIICHBI OILINOKH B OIpCaAcCICHUN HOHﬂTHﬁ, IIpU HUCIIO0JIb30BAHHUU TCPMHUHOJIOTUU,
KOTOPBIC HE MCIIPABIICHBI TIOCJIC HECKOJIBKUX 3aMEUaHuil MPeroaaBaTelis

IIxajga oneHUBaHHUSA JOKJIAAA

Orenka

Kpurepuu

5 OaJuI0B

JOKJIaJ IO TEME COCTABICH CaMOCTOSTEIBHO, IMPOJACMOHCTPHUPOBAHO YMEHHE
W3JlaraTb MaTepuan IMOCIEOBAaTeIbHO W TPAMOTHO, JelaTh HEOOXOIMMBIE
00001IEHNS U BBIBOIBI

4 dama

JIOKJIaJ] IIO TEME YJIOBJIETBOPSIET TPEOOBAHUSAM Ha OLEHKY B 5 0aiioB, HO MPU 3TOM
JOMYUIEHbl OJMH—JIBA HEJOYETa MPU OCBEIICHMH OCHOBHOTO COJEPKAHMS TEMBI,
WCIIPABJIEHHBIE 110 3aMEYaHUIO MPENoaBaTels, UM JOIMYIIEHbI OIINOKa WK OoJee
JBYX HEIOYETOB IMPU OCBEUIEHWU BTOPOCTENEHHBIX BOIPOCOB, KOTOPHIE JETKO
WCIIPABIISIIOTCS 10 3aMEUaHUIO TpernojaBaTeNsi, WM B JOKJIAAe MOXKET OBITh
HEJJOCTAaTOYHO MOJHO Pa3BEPHYTA apryMEeHTalus

3 Oamn

HETMOJIHO, HEMOCJIEIOBATENIBHO PACKPBITO COJEPHKAHUE Marepuaia, HO MOKAa3aHO
oO1miee MOHMMaHUE BOIPOCAa U MPOJAEMOHCTPUPOBAHBI YMEHUS, JOCTAaTOYHBIC IS
JAJTbHEWIIEr0 YCBOCHHS MaTepualia, WA MUMEIUCh 3aTPYIHEHUS, WIN JTOMYIIECHBI
OLIMOKHU B OMpENeIeHUN MOHSITUN, UCTIONh30BAaHUHM TEPMHUHOJIOTHH, UCTIPABIICHHBIE
MOCJI€ 3aMEYaHul MPEnoAaBaTesis, Ui CTYJACHT HE MOXKET NPUMEHUTh TEOPUIO B
HOBOW CUTYallu1

2 0aIoB

HE PAaCKPBITO OCHOBHOE COZICP)KaHME YU4eOHOro Marepualia, OOHApY)KEHO HEe3HaHHE
WIA HEMOHMMaHWe HauOoJiee BaKHOW 4YacTH ydeOHOTro Marepuala, JOMYIICHBI
OIIMOKU B OIpECaACIICHUU HOHHTI/Iﬁ, IIpU HUCIIOJB30BaHUU TCPMHUHOJIOTHMH, KOTOPBIC
WCIIPABJICHBI MTOCJIC HECKOJIBKUX 3aMEYaHUM MPENoaBaTes

1 Oamn

HE PAaCKPHITO OCHOBHOE COJICp)KaHHE YyU4eOHOro Marepualia, OOHApY)KEHO HEe3HaHHE
WA HETIOHMMaHue OOJbIIeH WM HanboJee BaKHOW YacTH y4yeOHOro marepuala,
AONYIICHEBI OILIIMOKH B ONpeaACICHUA HOH?ITI/Iﬁ, IIpU UCITOJIB30BAHUN TCPMUHOJIOTHH,
KOTOPbIE HE UCIIPABJICHBI MIOCJIC HECKOJIbKUX 3aMEUYaHUH MPETNoIaBaTes
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5.3.TunoBble KOHTPOJbHbIE 3aJaHUS WJIHM HHbIe MATepHaJibl, Heo0XOAUMBbIE Js
OLEHKH 3HAHWI, YyMeHUi, HaBBLIKOB W (WIH) ONbITA [JeATEJbHOCTH,
XapakTepu3ylommx 3tanbl (GopMUPOBAHUST KOMIIETEHIHII B mpolecce OCBOCHUS
o0pa3oBaTeJIbHOM MPOTrPaMMbI

IIpumepHbIe TEeMBbI 151 KOHCIIEKTOB:
1.AKCMOMaTHYECKHUI METO/1 TIOCTPOEHUSI I€AYKTUBHBIX TEOPUIA;
2.0t1HoueHus SKBUBaNieHTHOCTU. DaKkTopHU3aIus MHOXKECTBA,
3. OTHOUIEHUS IOPSIIKA,
4.AnreOpa kak anreOpandeckas CHCTeMa;
5.YropsiioueHHbIe anredps;
6.13omopdHBIE anredpsl;
7.MatemaTtuueckue 3ajjaui, olpeAeIuBIINE IEPEXO] OT MOIYKOJIbIa HATYPaIbHbIX YUCEN K
KOJIBITY II€JIbIX, @ 3aTeM — K IOJII0 PallHOHATIbHBIX YHCEIL.
8.MaremaTuyeckue 3aJauu, peleHne KOTOPBIX MOTPeO0BaIo PaCIIMPEHHSI MOJISl PAIlMOHATBHBIX
YuCcell A0 MOJsl AeUCTBUTEIbHBIX YUCEIT;
9.MaremaTHuecKue 3aa4u, peiIeHue KOTOPBIX MOTPEOOBAIIO TOCTPOSHHSI MOJIST KOMILIEKCHBIX
YHCeN KaK PaclIMupPeHHs OISl IeHCTBUTENbHBIX YHCEl,
10.HenpoTuBOpEeYHBOCTBH, MOTHOTA M HE3aBUCUMOCTH akcuoM [leano;
11.0nepanucioKeHus 1 yMHOXKEHHSI U UX CBOMCTBA,
12. Tlopsi1oK Ha MHOYKECTBE HATYPaIbHBIX YHCET;
13. CBOMCTBO JUCKPETHOCTH MHOKECTBA HATYPAIbHBIX YUCEL.
14 I1puHIIMTT HAUMEHBIIIETO YUCIIA,;
15. Kareropuunocts Teopu Ileano;
16. Pazimmunbie (hOpMBI METOA MATEMATUICCKON WHAYKIIHH;
17.CummeTpu3anyst MHOXKECTBA HATYpaJIbHBIX YHCET,
18.Teopema 0 CTPOCHNU MHOXKECTBA LIEJIBIX YHCET,
19.Teopema o mpencTaBiICHUH LIEJIOTO YUCIIA B BUJE PA3HOCTH HATYypaIbHBIX YHCEN,
20. ITocTpoenue KoJblia Z ¢ TOMOIIBIO TEOPEMBI O MPOIOJDKEHUN H30MOP(PHU3MA,;
21. CtpoeHue ynopsiio4eHHOTO KOJIbI[a EeNbIX YHUCeT,
22. KaTeropuuyHOCTb TEOPUH LIEJIbIX YHCET;
23. CTpoeHNe MHOKECTBA PallHOHATBHBIX YHCEIT;
24. Tlone ximaccoB apo0Oeii;
25. Tloctpoenue mosist Q ¢ HOMOIIBIO TEOPEMBI O MPOJIOKEHUH H30MOpPU3Ma;
26. CtpoeHue yropsJ0USHHOTO IO PallMOHATIBHBIX YHCET,;
27. TeopeMa 0 KAaTETOPUYHOCTH TEOPUH PAIIHOHATBHBIX YUCEIT;

IIpumepHbIe 3a1aHUA pacueTHO padoThI:

1. Jokaxwure, uto 5"—4n+15 nemurcs Ha 16 npu Bcex NEN.

2. Jlokasatrk, 4TO MPH JIFOOOM HATYPATbHOM N YHCIIO &y JSTUTCS Ha D.
an=2n+3n%+7n,b=6.

3. JlokaxuTe MEeTO/I0OM MaTeMaTUYeCKOW MHYKIIHH: 47714 KpaTHO 5 11t Bcex n>1.
4. Haiinure cymmy

1-11+2-21+...+2018-2018!+2019-2019!

5. Jloka3aThb:
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a) 1+2+3+...+-n=M._
b) 143+5+...4 (2n - 1) =n?,
n(n + 1}(2n + 1)
ﬁ 1
n(n+1)
2

3

) P4+ 2 434 4nt=

)P+ 433+ 0=

€)1-2+2-3+3-4+...+nn+1) z-n(n+1'](-n+z]1

7 1 1 1 n

+ —4+...4+
6. Jloka3zatb:

1-3"3.5 n-1)2n+1)  2n+1’

a2 >Mn+1 (n>3),
b) 135 2-:1—1{ 1
246 7 M — Bn+1

c) lay + as + ...+ an| < |a1| + |az| + ... + |aa],

d) 24...(2n)! > [(n+ 1)1, n>2

{c]l+l++1;::l3 n>1
"+l w42 T 2n T 24 ’
1:3-5-...-(2n=1) 1 1 1 1
- ra ., meN: — 4 + o= =,
/) 2-4-6-...-2n Van F 1 ’ 1 2 vn vn
4" (2n)!
< .
9) n+l = (n))?

7. BbluucnuTh paguychl r,, R, BOMcaHHON M ONMCaHHON OKPYXHOCTEH MpPaBUIBHOIO 2n-
YTOJIbHUKA C IEPUMETPOM P.

8. Ilycte maHbl n MPOM3BOJIBHBIX KBaApaToB. J(OKa3aTh, YTO ITH KBaJApaThl MOTYT OBITH
paspe3aHsl Tak, YTOOB! U3 MOJTYYMBLIMXCS YacTed MOXKHO ObUIO 00pa3oBaTh KBaparT.

IIpumepubie TeMbl pedepaToB:

1.0061re npUHLKIIBI TOCTPOEHUSI YUCIOBBIX CUCTEM.

2.AKkcroMaTH4ecKasi TeOpUs HaTypaIbHBIX YHCEIL.

3.IIpuHIMN pacupeHus YUCIOBON CHCTEMBI.

4.TTocTpoeHue KOMbIIA eNbIX YHCeT.

5.AKCHOMaTHY€ECKOE IOCTPOECHNUE CUCTEMBI 1IEJIbIX YHUCE.

6.0mpeneneHre CUCTEMBI PAllMOHATBHBIX YHCEI.

7.IlocTpoenue mosist paroHaIbHBIX YUCEIL.

8.AKcHOMaTHYeCKOe TOCTPOCHUE TIOJISl PallMOHABHBIX YHCE.

9.®yHaMeHTaTbHBIE TIOCIIEA0BATEIFHOCTH PAIlHOHAIBHBIX YUCET.

10. IMocTpoenwue most KJ1accoB PyHIaMEHTATBHBIX MOCIEA0BATEIHHOCTEN
palvoOHATBHBIX YUCE.

11. TocTpoeHwue most eHCTBUTENBHBIX YHCET.

12.AkcnomMaTu4eckoe MOCTPOCHHUE OIS ICHCTBUTEIHHBIX YHCET.

13.0Onpenenenue cHCTEMbl KOMIUIEKCHBIX YHCET.

14 TTocTpoeHune moJist KOMIUIEKCHBIX YHCEIT.

15. AkcroMaTu4eckoe MOCTPOCHUE MOl KOMIUIEKCHBIX YHCE.

16.Teopema ®pobeHnyca.
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I[IpumepHBIe TEMBI T0KIAT0B:

1.CnoxeHne HaTypabHBIX YHCEIL.

2.YMHOXEHUE HATypaJIbHBIX YUCEII.

3.ITopsiiok Ha MHOKECTBE HATYPATBHBIX YHCEI.

4. Paznuunbie (HOpMBI METOJAa MATEMATHIECKOW WHIYKIIUH.
5.Kareropuunocts Teopuu [leano.

6.BprunTanue B mpou3BOIBHON anredpe.

7 ITpuHIUT pacIIMpeHus YUCIOBON CHCTEMBI.

8.0rmpeneneHre CUCTEMBI LIETBIX YHCET.

9.OKBHUBaJICHTHBIC APl HATYPAITBHBIX YHCEII.

10.Kosb110 KJ1acCOB Nap HaTypalbHbIX YHCEIL.

11.TTocTpoeHune KObIla IENTBIX YUCEI.

12.TTopsAn0OK B KOJIBLE LIETBIX YHCEN.

13.AKkcHOMaTHYECKOE MMOCTPOCHUE CUCTEMBI LIEJBIX YHCEI.
14.]lenenue B MpOU3BOILHOM anredpe.

15.0mpeneneHne CUCTEMbI PallMOHATBHBIX YHCE.
16.OxBHUBaIEHTHBIC APOOH.

17.ITone kiaccoB apooei.

18.ITocTpoeHue mosist palMOHAIBHBIX YUCEIT.

19.CtpoeHnue yrnopsiio4eHHOTO MOJIs PAlMOHATBHBIX YHCEIL.
20.AKkcHOMaTHYEeCKOE TIOCTPOCHUE TOJIS PALIMOHATBHBIX YHCEIL.
21.3a1a4a 3aroHEHHS YUCIOBOH MPSMOH.

22.dyHIaMeHTANbHBIE TTOCIIEI0BATEIFHOCTH PALIMOHATIBHBIX YHCE.
23.Cxopsupecs: OCIeI0BATEIbHOCTH PAIMOHAIBHBIX YHCEIT

24. TloctpoeHwue Mot KI1accoB (hyHIaMEHTAIbHBIX OCIEI0BATEIbHOCTEH
palMoHATBHBIX YKCEI.

25. Iopsnok B moJie KJaccoB pyHIaMEHTAIBHBIX ITOCIEA0BATEILHOCTEH PallMOHAIBHBIX
YHCe.

26. [TocTpoeHue Mot IeHCTBUTEIBHBIX YHCEIL.
27.AxcuomMaTH4yecKoe MOCTPOEHUE MO JeHCTBUTEbHBIX YHCE.
28.0mpenienieHue CUCTEMbBI KOMIUIEKCHBIX YHCElT.

29.I1one map AeWCTBUTEIBHBIX YUCEIL.

30.ITocTpoeHue Mo KOMIUIEKCHBIX YHCEIT.

31. AkcnoMaTH4ecKoe MOCTPOSHHE MOJIsi KOMITJIEKCHBIX YHCE.
32.JIuneiinpie anreOpsl ¢ JeIeHHEeM HaJl TIOJIeM JeHCTBUTENTLHBIX YHCEI.
33.Teopema ®podenunyca. KBarepHUOHBI.

IIpumepHBIC BOIPOCHI K 3a4eTy:

1. Onumwure akCMOMATUYECKUH METOJ MOCTPOEHHUS AECITYKTHUBHBIX TEOPHUM, YKaKUTE
XapakTepHble 0COOEHHOCTH MOIY(POPMATIBLHOIO aKCHOMAaTHYeCKOro Meroja. ONnuumTe moHATHE
MoJielIN Toay(hopMalbHON aKCMOMAaTUYECKOM TEOpHUH W MPHUBEAWUTE IMPUMEPHl TEOPUH M HX
MOJIeJIEH.

2. HazoBuTe mpakTUYECKHWE MCTOUYHHKH BO3HUKHOBEHHS IMOHATHS «UHCIIO». Packpoiite
CMBICJI MIOHATUS «YHUCIIOBAs CUCTEMa». YKaXKUTE MaTEMaTUYECKHUE 3a7auM, PEIICHHE KOTOPBIX
noTpedoBaJIo MEPexoa OT MOJIYKOJIbIa HaTypalbHBIX YUCEN K KOJIbIY LIEJbIX, & 3aTEM — K IIOJII0
pallMOHATIBHBIX YHCET. YKaKUTe MaTeMaTHUYeCKHUEe 3ajJjaud, pelleHHe KOTOPBIX MOTpedoBajio
pacIIMpEeHHs] TMOJSA PANUOHANBHBIX 4YHUCEI JO MO JACHCTBUTEIBHBIX 4YHCEN. YKaXUTe
MaTeMaTHUYeCKUe 3a/a4M, PelIeHHE KOTOPBIX MOTPeOOBasI0 MOCTPOEHUS IMOJsS KOMIUIEKCHBIX
yhcesl Kak pAcIIUpeHHsl MoJisd JAEUCTBUTENbHBIX uyucesl. OxapakTepu3yWTe BO3MOMXKHOCTHU
JaTbHENIIETO PACIIUPEHUS YUCIOBBIX CUCTEM.
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3. HazoBute nepBUYHbIC MOHATHS MOTY(HOPMaATBLHONW MOPSIKOBON TEOPUU HATYpabHBIX
gucen. Chopmynupyiite akcuombl IleaHo HatypampHOro psima. [IpuBenutre CUMBOJIHUYECKHE
3anucu  akcuoM 1-3 IleaHo M MX KOHTpPamO3UIMOHHBbIE BapuaHThl. (OXxapakrepusynre
HEIIPOTUBOPEYMBOCTh W NOAHOTY Teopun Ileano. JIig [JaHHOrO HaTypaJbHOIO 4YHCIa
OIpEeAENIUTE CIEAYIOLIEE U MPEALIECTBYIONIEE HATYPAJIbHOE YUCIO. JJOKaXuTe HE3aBUCHMOCTD
KaKIO0U 13 akcuoM IleaHo oT ocranbHBIX.

4. Omnpenenute ONEPaLUI0 CIOXKEHUS HATYpaJbHBIX YMCE, Ha IPUMEPE PacKpouTe ee
cmbicil.  ChopmynupyidTe U JIOKaXUTE CYLIECTBOBAaHME M €AMHCTBEHHOCTb CIIOKEHUS
HaTypaibHbIX uucel. CPopMmynupyiTe M JOKKUTE aCCOIMATUBHOCTh U KOMMYTAaTUBHOCTh
cioxxeHus. COopMynupyiTe U JOKaXHUTE YTBEPXKICHHS O CYMME U CJIaraéMoM U O NpHOaBIeHUU
OJTHOTO YHCiIa K 00€UM YacTSIM PaBEHCTBA.

5. Onpeznenure onepanyo YMHOKEHHUS HATypaJIbHBIX YMCEll, Ha IPUMEpE pacKpoire ee
cmbicit. ChopMmynupyidTe U JOKAKUTE CYIIECTBOBAHWE W EJUHCTBEHHOCTh YMHOXKEHUS
HaTypanbHbIX uyucen. CdopmynupyidTe M JOKaXKUTE NPaByld  TUCTPUOYTHUBHOCTS,
KOMMYTAaTHBHOCTb ¥ aCCOLIMATUBHOCTh YMHOKEHUS. CHOPMYIUPYHTE U TOKAKHUTE YTBEPKIACHUE
00 YMHOXKEHHMH Ha OJHO 4YuCiIO o0eux uacTed paBeHcTBAa. ONMILUTE CHUCTEMY HATypallbHBIX
YHCell KaK MOITYKOJbILIO.

6. CdopmynupyiiTe U JOKQXUTE TEOPEMY O pAacCIOJIOKEHUH HaTypalbHbIX YHCEll.
Onpenenure OTHOILIEHUE «MEHbBILIE» Ha MHOMKECTBE HaTypalbHbIX uHced. JlokaxkuTe, 4To
CHUCTEMA HATypaJIbHbIX YHMCEJl C OTHOLIEHUEM «MEHBIIE» €CTh YNOPSAOYEHHOE IOJIYKOJbIO,
OTIMIINTE CIEACTBUA 3TOTO (hakTa. JJoKaxKuTe, 4TO CyMMa HaTYpaJIbHBIX YUCEI OOJbIIE KaXI0TO
cjlaraeMoro, a IpOU3BEIEeHUE HE MEHblLIe Kaxaoro u3 MHoxuteneil. Cdopmynupyiite u
JOKQ)KUTE YTBEPKACHHUE O IIEPBOM DJIEMEHTE MHOXKECTBA HaTypaslbHbIX uncen. ChopMynupyite
U JoKaxure npuHuun Apxumena. OIpenenure AUCKPETHOE M IUIOTHOE MHOXKECTBO,
chopMylIUpyiTe M JOKAKUTE CBOMCTBO JAMCKPETHOCTM MHOKECTBA HATypalbHBIX YHCEI.
ChopmynupyiiTe U JOKaKUTE NPUHIMII HAMMEHBIIEIO 4YHCJa, PACKpOWTE €ro poib B
aKkCHOMAaTHKEe HarypajgbHOro psga. [lpuBeaure pasBEepHYTYIO0 XapaKTEPUCTUKY CHCTEMBbI
HaTypaJIbHBIX YHMCEJl KaK YIOPSAAOYEHHOIO MTOJIYKOJIbLIA.

7. Onpenenure KareropudHyr Tteopuro. CHopMymupyidTe W IOKWKUTE TEOpemy o0
uzomopdusme cucrem IleaHo. Packpoiire MeTON0JOTHYECKYIO CYIIHOCTh KaTerOPMYHOCTH
CUCTEMBI HaTYpaJIbHbIX YHCEI.

8. Omnpenenute pa3HOCTb 3JEMEHTOB B IPOU3BOJILHOW anredpe cO CIIOKEHHEM.
Onpenenure omnepanuio «BbIYMTaHHUE». JlokaxkuTe, 4YTO B JIIOOOM KOJIbLIE BBIUUTAHUE
onpezaeneHo. Ilokaxkure, 4To €cnM pa3sHOCTh JBYX HATYypaJbHBIX YHMCEN CYIECTBYET, TO OHA
eauHCTBeHHad. [TokaxkuTte, 4TO B MOTYKOJIbIIE HATypaJIbHBIX YUCENl BHIUUTAHUE HE ONPEEIICHO.

9. OnumuTe CUTyallud, B KOTOPBIX BO3HMKAEeT HEOOXOAMMOCTb PACIIMPEHUS YHCIOBOM
cucrembl. CHopmMynupyiTe HOPUHLMII PACHIMPEHHUS YHUCIOBOM cucTeMbl. OOBACHUTE, CMBICI
CJIOBOCOYETAHUM «HAUMEHBIIEE PACIIUPEHHE» U «PACIIMPEHUE OJHO3HAYHO C TOYHOCTHIO JI0
nzomMoppuzmar.

10. OO6ocHyiiTe HEOOXOIMMOCTb pPAaCIIMPEHHs IOJIYKOJbIa HATypalbHBIX YHCEN U
chopMynupyiiTe TpeOOBaHHA K O3TOMY pacuiupeHuto. OnuimTe HIACI CHUMMETPHU3aLUuU
MHOXeCTBa HaTypalbHbIX uucen. Ompenenute cuctemy nensix uucen. Chopmynupyiite u
JOKQ)XUTE TEOpeMy O CTPOCHHMHM MHOXecTBa Lenblx uucen. Chopmynupyiite W JOKaKHUTE
TEOpEMY O paclaJeHUMM MHOXECTBA LEJIBbIX YHCENI Ha HENEPECEKAIOIMEcs IOJMHOKECTBA.
ChopmynupyiiTe M JOKaKUTE TEOPEMY O MPEICTABICHHUU ILEJIOro 4YHcia B BHAE Pa3HOCTH
HaTypaJIbHbIX YHCEIL.

11. Onpenenure 3KBUBAJIEHTHOCTD YIIOPSIIOYEHHBIX Map HATYPaJIbHbBIX YUCEI, JOKAXKUTE,
YTO 3TO OTHOIIEHUE pe(IeKCUBHO, CHMMETPUYHO U TPaH3UTUBHO. CHopMyaupyHTe U TOKKUTE
YTBEpXKACHHE O TMpUOABICHUH OIHOTO HATypaJlbHOrO K KaXJIOMY DJJEMEHTY Mapbl.
ChopmynupyiiTe u JOKaKUTe YTBEpXKAECHHWE O TapaXx C OJMHAKOBBIMU 3JIEMEHTaMHU.
ChopmynupyiiTe W AOKaXKHUTE YTBEPKACHHE O TMapax, MEPBBIA AIEMEHT KOTOPBIX OoJbIe
BTOoporo Ha 1. Chopmynupyiite U JOKaXHUTE YTBEP)KICHHE O MPEACTABUTENAX SKBUBAJICHTHBIX
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nap; TOKaXHUTE EAMHCTBEHHOCTb COOTBETCTBYIOIIEro mnpenactaBieHus. Cdopmynupyidte u
JIOKQKUTE YTBEPKACHUE O KOPPEKTHOCTH ACHCTBUH ISl TIap.

12. Onpenenure KJIACChl AIKBUBAICHTHBIX Map HAaTypalbHBIX YUCel, chopMymupyiite ux
OCHOBHBIE cBoOiMicTBa. Onpenenure onepauuu CIOKEHHS W YMHOXKEHHUS KIJIACCOB Iap
HATypaJbHBIX Yncell, 000CHYHTE KOPPEKTHOCTh ITHX OmpeaeiaeHuid. JlokaxuTe, YT0 MHOKECTBO
BCEX KJIACCOB Map 0o0pa3yeT KOMMYTATHBHOE KOJIBLIO C €IMHHIIEH OTHOCUTEIBHO OIlepanui
CJIO’KE€HHUS U YMHOKEHMS KIIaCCOB.

13. OnumuTe BCEBO3MOXHBIE BHJbI KJIACCOB Iap HATYypaJIbHBIX uucell. Bwigenute B
IOCTPOCHHOM ~ KOJIbIIe ~mojaireOpy. YCTaHOBHTE H30MOPPHU3M  MEXKIY IOJYKOJIBIIOM
HaTypalbHbIX uMcen M mnopanredbpoir IloctpoiiTe KoOABIO Z C NOMOLIBIO TEOPEMBI O
NPOJIOJDKEHUH HM30MOp(pU3Ma, OMNMIIUTE BCE ATambl 3TOro mnocrpoeHus. Ilokaxkure, uTO
IIOCTPOCHHOE KOJBIO Z YIOBIETBOPAET KPUTEPUIO KOJIbLA LIEIBIX YUCEN. YKAKUTE OCHOBHBIE
KJIACChl, HAa KOTOPBIE Pa30MBAETCsi MHOXKECTBO IenbIX yucen. Onummre mensie uncna O u 1 u
nokaxute, uro 0 # 1. JIokaxkuTe, 4TO B KOJIbLE LIENbIX YHUCEN HET AEIUTENeH Hys; 00BbsICHUTE
CMBICT 3TOTO (aKTa.

14. Onpenenute OTHOLIEHUS «MEHbIIE)» HAa MHOXKECTBE LIEJIbIX YHMCEN; IMOKaXHUTE, YTO
OHM SIBIISIIOTCA TMPOJOJDKEHUSIMU COOTBETCTBYIOLIMX OTHOLIEHMH MEXJIy HaTypalbHbIMU
yuciaamu. Ilokaxure, Kak COOTHOCATCSA C HyJIEM HaTypaJbHblE 4HCIAa M YHUCIA,
IIPOTUBOIIOJIOKHBIE HATypPAJIBHBIM. JlOKakWTe, YTO KOJBLUO LENBIX 4YHUCEN YHOPSAA0YECHO
OTHOILEHUEM «MEHbILIE», YKa)KUTE OCHOBHBIE cleAcTBUs u3 3Toro ¢akra. Chopmynupyiite u
JOKa)XUTE MPUHLUI ApXuMeza JUlsl KOJbLA LENBbIX 4HCed; OObSICHUTE ero cmbici. Jlokaxure
JUCKPETHOCTh MHOKECTBA LENbIX 4ncen. [[okakuTe, 4To MHOMKECTBO LIEJIBIX YMCEN HE BIIOJIHE
YIOPAIOYEHO OTHOIICHHEM «MeHblIey». [IpuBenute pa3sBEepHYTYIO XapaKTEpUCTUKY CHCTEMBI
LIEJIBIX YUCEJI KaK YIOPSAJOYEHHOTO KOJIbIIA.

15. IIpuBenuTe nepBUYHBIE MOHATHS MOTY(HOPMATBHON aKCHOMATHYECKOI TEOPUH IIETIBIX
yucen. [IpuBenute cucreMy akcuoMm MOIy(GOpMalbHOW TEOPUM ILIENbIX YUCEI; packpoilte Hx
cozepKaTeNbHbld CMbICH. [IoKakuTe, 4TO C MOMOIUBI JAHHOW aKCMOMAaTHKM CHUCTEMa LEJbIX
qucesl ONpENeNAeTCs KaK MHHHMMAJIbHOE KOJIBLO, SIBJISIOIIECECS PACIIMPEHUEM IOJYKOJbLA
HaTypaJbHBIX 4MCeN. PackpoiiTe CBA3b KOHCTPYKTMBHO IIOCTPOCHHBIX Kojlem U Z ¢
akcuoMaTHuecko Teopueil wnenbix uucen. ChopmynupyiitTe M JOKaKUTE TEOpeMy O
KaT€rOPUYHOCTH TEOPUU LIEJIBIX YU CEN; OOBSCHUTE CMBICI 3TOTO (aKTa.

16.0mpenenuTe yacTHOE 3JIEMEHTOB B aireOpe ¢ yMHOkeHUeM. OnpeaenuTe onepamnuio
«aenenue». Jlokaxxure, 4To B JII0OOM I0JIE JiejeHHe onpeaeneHo. [lokaxkuTe, 4To eciy 4acTHOE
JBYX LIEJBIX YHUCEII CYLIECTBYET, TO OHO €AMHCTBEHHOE. [IoKaxkuTe, 4TO B KOJIBLIE LIEIBIX YHUCEI
JIeJIEHUE HE OIPEEIIECHO.

17. ObocHyiiTe HEOOXOUMOCTh PACHIMPEHUs KOJbIA LENbIX Yhcel U chopMmynupyiire
TpeOOBaHUS K 3TOMY paciivpeHuto. ONUIINTE WCK PAaCIIMPEHHs] MHOXECTBA IIEJIbIX YUCEN.
Omnpenenurte cucteMy pauvoHaIbHBIX Yrcen. ChopMynupyiiTe U T0Ka)KUTE TEOPEMY O CTPOCHUU
MHO€ECTBA PALIMOHAIIBHBIX YHCEI.

18. OnuimnTe BCEeBO3MOXKHBIE BUJBI KiaccoB apobell. Boyienure B mosne mopanredpy .
VYcraHoBute uzomMophu3M MeXIy KOJbLOM LenblX yucen u anredpoit . Iloctpoiite mone Q ¢
MOMOIIIBIO TEOPEMBI O MPOAOKEHHH HM30MOP(H3Ma; ONMUIIUTE BCE ITAINbl 3TOTO MOCTPOCHHUS.
ITokaxkure, 4TO IMOCTPOEHHOE IIOJIE YJIOBJIETBOPSIET KPUTEPUIO TOJS PALMOHAIBHBIX YHCEIL.
VYKaxuTe OCHOBHBIE KJIAcChl, Ha KOTOpble pPa30MBAETCd MHOXECTBO PALMOHAIBHBIX YHCEIL.
ChopmynupyiiTe U JOKOKUTE TEOPEMY O TMPEACTABIEHUU PpalMOHAIBHBIX YHCET B BHJE
HECOKPATUMBIX JIpOOEH.

19. Omnpenenute oTHOMICHHS U "MEHbIIE" Ha MHOXKECTBE PAIlHATIBHBIX YHCEI; TOKAKHUTE,
4YTO OHHU SIBIAIOTCSA NMPOAODKEHHUSAMH COOTBETCTBYIOIIMX OTHOLIEHUN MEXKIY LENbIX YUCIIaMU.
JlokaxxuTe, 4TO MOJIE PALMOHAIBHBIX YHMCEN YIOPSAOYEHO OTHOLICHHWEM ''MeHbIIE", YKaKHUTe
OCHOBHBIE clieficTBUs U3 3Toro (akra. Chopmynupyiite U JOKaKUTE NMPUHIMN Apxumena I
MOJIi PALMOHAIBHBIX 4YHCEN; OOBSICHUTE €ro cmbica. Jlokakure IUIOTHOCTh MHOXKECTBa
panMoHalNbHbIX uuces. llokaxkure, 4YTO MHOXXECTBO palMOHAJIBHBIX YHCEI HE BIIOJIHE
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yHopsiA0YeHO oTHoueHueM "mensiue". IlpuBenuTe pa3BepHYTYHO XapaKTEPUCTUKY CHUCTEMBI
paloHaIbHBIX YUCEN KaK YIOPSI0YEHHOTO TOJIS.

20. TlpuBenuTe NEpBUYHBIC TMOHATHA TMONY(POPMATIHHON AKCHOMATHUECKOW TEOpPUH
panoHanbHbIX yucen. [IpuBenure cuctemy akcuom moiayhopManbHOM TEOPHH PAallMOHAIBHBIX
YuCeJl, PAacCKpOWTE HX CoJepXKarelbHbli cMbIcH. [lokaxkure, 4YTO C MOMOIUBIK JTAHHOU
AKCHOMATHKU CHUCTEMa pAlMUOHAIBHBIX YHCEN OIpeaesseTcss Kak MUHUMaJIbHOE IIOJIE,
ABIIAIOLEECS] PACUIMPEHHEM KOJIbLIa LENbIX 4Hucel. PackpoiliTe CBA3b KOHCTPYKTHBHO
MOCTPOEHHBIX IMOJIEH ¢ aKCMOMATHYECKOW TeOpHel panuoHaabHbIX yucen. ChopMynupyiTe u
JOK)KUTE TEOPEMY O KATETOPUYHOCTU TEOPUH PALIMOHAIBHBIX YUCEIL.

21. Omnumwute BceBo3MokHble BuAbl DIl panmuoHanpHBIX uuncen. Beigenure B
ynopsagouyeHHoM mojie R monmanrebpy Q. YcraHoBuTe HM30MOPPH3M MEXKIY YIMOPSAOYCHHBIM
MOJIEM palMOHANBHBIX uucen U noaanredport Q. I[locTpoiiTe mose ¢ MOMOIIBIO TEOPEMBbI O
NOPOJOJDKEHUH  HM30MOppHU3Ma; ONMIIMTE BCE OSTalbl J3TOr0 MocTpoeHus. Jlokaxwure
apXUMEIOBCKYI0  yHopsAodeHHOCTh mojsd. CdopmynupyiTe U JOKaXHUTE JIEMMY O
paLMOHATIBHBIX MPUOIMKEHUAX B 1oJie. JJokaxkute nmonHoty mnoiisi. OO0OCHYHTE BBIBOA O TOM, YTO
OJIE SIBJISIETCS MOJIEM JICHCTBUTENBHBIX YHCE.

22. llpuBenuTe TEpPBUYHBIC TMOHATHA TMONIY(POPMATHHONH AKCHOMATHUECKOW TEOpPHUH
neicTBUTENbHBIX  yucen. llpuBemuTe cucreMy — akcuoM — MOdy(QOpManbHOM  Teopuu
JNICUCTBUTENBbHBIX yuced. [lokaxuTe, 4YTO C MOMOIIBK JIAHHOW AaKCHOMATHUKH CHUCTEMa
NEHCTBUTENBHBIX YHCET OIpelesseTcss Kak HempepblBHOE yrnopsaoueHHoe moisie. OOocHyiite
KaT€rOpU4YHOCTb TEOPUU ACHCTBUTEIbHBIX YHCEN.

23. OOocHyiiTe HEOOXOIUMOCTh pACHUIMPEHUs TOJS JEHCTBUTENBHBIX YHCET U
chopMynupyiite TpeOOoBaHUS K AITOMY pacuiupeHuto. OnpeaenuTe CUCTEMY KOMILIEKCHBIX
yrcen. ChopMynupyiTe U T0KaXUTE TEOPEMY O CTAaHIAPTHOM BHUJE KOMIIJIEKCHOTO YHUCIIA.

24. OrmpenenuTte OMNEpalldd CIOXKEHUS W YMHOXXEHHUS Tap ACHCTBUTEIBHBIX YHCEIN.
Jokaxure, uro MHOXecTBO C map AeWCTBUTENBbHBIX YHUCENl O0pa3yeT MoJie OTHOCHTEIHHO
BBEJICHHBIX OIEpalMil CIOXKEHUSI U YMHOXEHMS. YKaKUTE HEUTpalbHbIE 3JIEMEHTHI 110
CIIOKEHHI0 MU YMHOXXEHHIO B MOCTPOCHHOM IIOJI€, a TaK)K€ DJIEMEHTBHI, MPOTUBOIOJIOKHbBIE U
oOpaTHbIe 3JIeMEHTaM JJaHHOTO I10JISL.

25. OnummTe BCEBO3MOXKHBIE BUJBI Tap JACUCTBUTENbHBIX 4Hcenl. Boigenure B mone C
nonanredpy R. YcranoBure nzomophusm Mexay mojieM AeHCTBUTEIbHBIX YNCEN U MOAANTre0poit
R. ITocTpoiiTe mose ¢ MOMOIIBIO TEOPEMBI O MPOJOKEHUH N30MOp(H3Ma; ONMUIINTE BCE TAlbl
ATOTO MOCTPOCHUs. YKaKuTe "MHUMYIO equHuiy" B moje. [Tokaxkute, 9yto moctpoennoe moine C
ABIIAETCS TIOJIEM KOMIUIEKCHBIX 4Hcen (YIOBJIETBOPSIET TEOPEME O CTAHJAPTHOM BHJIE
KOMIUIEKCHOTO ymcia). [TokaxuTe, 4yTo 1moJjie KOMIUIEKCHBIX YUCEIT HENb3S YIIOPSIOUNTb.

26. IlpuBenuTe NEpBUYHbIE MOHATHS MONYPOPMATIBHONH AKCHOMATHUECKOW TEOpUH
KOMIUIEKCHBIX umcels. [IpuBenuTe cuctemy akcuom Mosty(popMaibHOW TEOPHHM KOMILIEKCHBIX
qycell; ONMIUWTE pa3jMyYHble MOJENM 3TOM TeopuH. llokaxkure KaTeropuyHOCTb TEOpUU
KOMIUIEKCHBIX 4Hcesl. OObsICHUTE, ITOYeMYy Hesl PEeLIeHUs LEbIX alreOpandeckux ypaBHEHUI
HE MOXET CIIy’KUTh OCHOBHOM JUIsl TAJIbHEHUILETO PACHIMPEHUS YHCIOBBIX CUCTEM.

27. Onpenenure JIMHEWHYIO aJIreOpy HAJ IPOU3BOIBHBIM ToJieM. OTpeesinTe THHSHHYIO
anreOpy ¢ JIeleHueM HaJl POU3BOJIbHBIM NojieM. [IpuBenuTe nmpumMepsl anreOp ¢ AeIeHUEM Hal
MoJIeM JEWCTBUTEIbHBIX YHUCET M YKaXUTE HX pa3MepHOCTb. Ormpeaenure CHCTEMY
KBAaTEPHUOHOB KaK JMHEHHYIO alnredpy ¢ AeJIeHUEM Pa3MEPHOCTH 4 HaJl OJeM JeHCTBUTEIBHBIX
YHCel.

28. Ilepeuncnute W3BECTHBIE AaCCOLMATHBHBIC aiareOppl C JIEJIEHHEM Haj IOJieM
JIEWCTBUTEIBHBIX YHUCEN, YKaXUTe uX pazMepHocTh. Chopmymnupyiite Teopemy Dpobenmyca.
Packpoiite cMbicn TeopeMbl @pobeHnyca U ee poib B PEIICHUH 33Ja4H IMOCIIEA0BATEIbHOIO
pacIIMpeHHs YUCIOBBIX CUCTEM.
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5.4. Metoanueckue MaTepuaJbl, ONpeaesilome Npouexypbl OLeHUBAHUS 3HAHM,
YMeHH I, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XaPAKTEPU3YIOIIMX ITANbI

(opMupoBanus KoMneTeHUM I

dopMaMu TEKYIIEro KOHTPOJIS SIBJISIFOTCS YCTHBIC OIPOCHI, BBIIIOJHEHHUE PaCUETHOMN
paboThl, HalUCaHWE KOHCIEKTOB, pedepara, 3aciyllMBaHHE JOKIaaoB. [l mpoBencHUs
NPOMEKYTOYHOW aTTeCTAIlMK Pa3paOdOTaHbl BOIIPOCH K 3a4ETYy.

Oomiast onerka (100 6ayuoB) CKIAABIBACTCS W3 OIEHKH 3a TEKyIIMi KOHTposib (80
0ayuToB), 1 olleHKH 3a 3aueT (20 6ayoB)

[IIxaJjia oneHUBAHKSA 3a49€Ta

KomnnuectBo
Oa10B

Kpurepuu onienuBanus

19-20

Ecnu cTyneHT cBOOOJHO OpUEHTHPYETCS B TEOPETHUECKOM MaTepHualie, 3HaeT
(GOPMYIUPOBKH OCHOBHBIX OIpPEACICHUN, TEOpEeM U CBOWCTB, YyMEeT
IIPUMEHATH TEOPETUYECKUE CBEICHUS U1 PEIICHUs TUIIOBBIX 33124

7-18

Ecim cTymeHT HemoCcTaToOdYHO CBOOOIHO OPHEHTHPYETCS B TCOPETHYCCKOM
marepuaje, omuobaercs Tpu (OPMYIMPOBAHUU OCHOBHBIX OIPEIICICHUH,
TCOPEM U CBOI>'ICTB, YMECT NPUMCHATh TCOPCTUYCCKUEC CBCACHHUA IS PCIICHUA
TUIOBBIX 3aJa4 (B 3aBHCHMMOCTH OT KOJHYECTBA M CTCIEHU HMECIOIIMXCS
OIMOOK M HEIOUYETOB).

3-6

Ecnu cTyieHT 1m10X0 OPHEHTUPYETCSl B TEOPETHUECKOM MaTepHualie, He 3HAeT
HEKOTOpBIC (POPMYITUPOBKH OCHOBHBIX OIPEICICHUN, TEOPEM M CBOWCTB, Y
CTY/ICHTa BO3HHMKAIOT MPOOJIEMBI NPH MPUMEHEHUH TEOPETUYCCKUX CBEICHHIM
JUISL PEIICHUs THUIIOBBIX 3a/1ad (B 3aBUCHUMOCTH OT KOJHMYECTBA M CTEICHU
UMEIOIIHMXCS OITMOOK M HEJIOYETOB).

Ecim cTyneHT HE OpHEHTHpYETCsS B TEOPETUYCCKOM Marepualie, He 3HAeT
OOJIBIIMHCTBO (POPMYJIMPOBOK OCHOBHBIX OIPEIEIICHUI, TEOPEM U CBOWCTB H
HC YMCCT IMPUMCHATH TCOPCTUUCCKHUEC CBCACHHWA NJIA PCHICHUS TUIIOBBIX 3aaa4
(B 3aBUCHMOCTH OT KOJIMYECTBA U CTEMEHU HMEIOIIUXCS OMMOOK W
HEJI0UETOB).

HTorosas mxaJja oeHUBAHHUSA pe3yJabTaTOB OCBOCHHUS TUCIHMUIIIMHDBI

HroroBas oneHKa IO AWCHMILJIMHE BBICTABIISIETCA IO HpHBeHeHHOﬁ HMO)KC IIKaJIC. HpI/I

BBICTABJICHUM WTOTOBOM OIICHKM TIPEroJlaBaTelieM Y4YuThIBaeTcsa padboTra oO0ydaromerocs B

TCUYCHHUEC OCBOCHUA JUCIUIIIINHBI, @ TAKXKXE OIICHKA I10 HpOMe)I(YTOHHOﬁ aTTecTanuu.

KonnuecrBo 6aimios Or1ieHKa 10 TPATUIIMOHHON ITKaIe
81-100 3auTeHo
61-80 3auTeHo
41-60 3a4TeHo
0-40 He 3aureno
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6.2.

6.

YYEBHO-METOJUYECKOE U PECYPCHOE OBECIIEYEHHME

JTACIATITAHBI

6.1.

1.

OcHoBHas JuTepaTypa

CwmomuH, 1O. H. Yucnossle cuctemsl  : yueb. nmocooue / Cmomnun FO. H. - 3-e u3n. , crep.
- Mocksa : @JIMHTA, 2021. - 112 c. - ISBN 978-5-9765-0794-4. - TekcT : 37eKTpOHHBIH
/! ObC "KoHcynbTaHT cryneHra" : [caiiT]. - URL :
https://www.studentlibrary.ru/book/flinta20122559.html (mara oGpamienus: 09.03.2023).
- Pexxum focTyna : 1mo mojarnucke.

Jlapun, C. B. Yucnossle cucremsl : yuyeOHoe nocooue i By3os / C. B. Jlapun. — 2-e
u3a., ucop. u jgon. — Mocksa : U3marensctBo FOpaiit, 2023. — 149 c. — (Bsicmee
obpazoBanme). —  ISBN 978-5-534-09500-5. —  Tekct : DIEKTpOHHBIH  //
ObpasoBarenbhas miardopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/515447
(mata obpamenwus: 09.03.2023).

Jlapun, C. B. Anre0pa u Teopus uncen. ['pymnmbl, KOJabla U MoJis : yueOHOe TTocoOue JJis
By30B/ C. B. Jlapun. — 2-¢ m3a., ucnp. u jgon. — Mocksa : U3marensctBo HOpaiiT,
2023. — 160 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-05567-2. — Teker
autekTpoHHBIH  // OOpa3oBarenbHas miatdopma FOpaiit [caiir]. —  URL:
https://urait.ru/bcode/515448 (nata ooparienus: 09.03.2023).

JlonoJIHUTeIbHAS JTUTEpaTypa

Kypom, A.I'. Kypc Boicuieii anre6ps! [Tekct] : yueOnuk ans By3oB / A. I'. Kypomr. -
19-e uzn.,crepeorur. - CIIO. : Jlanb, 2019. - 432¢. — Tekct: HEMOCPEACTBCHHBIH.

Kypomu, A. I'. Kypc Bbiciieii anreOpsl : yueOHuk 1 By30B / A. I'. Kypomr. — 23-e uzn.,
crep. — Cankr-IlerepOypr : Jlanw, 2022. — 432 ¢. — ISBN 978-5-8114-9033-2. —
Texcr : snexkrponHsblid / Jlanb : 3neKTpoHHO-OMOMMOTewHas cuctema. — URL:
https://e.lanbook.com/book/183725 (nara obparenus: 09.03.2023). — Pexxum pocryma:
JUIS aBTOPH3. MOJIb30BaTENEH.

CwmonuH, 0. H. Anredpa u teopus uucen : yueb. mocoobue / 0. H. Cmonun - Mocksa :
@OJIMHTA, 2017. - 464 c. - ISBN 978-5-9765-0050-1. - Tekcrt : anexrponnslii / bC
"KoncynbpTant crynenra" : [caiit]. - URL
https://www.studentlibrary.ru/book/ ISBN9785976500501 html (mata  oOpameHus:
09.03.2023). - PexxuM ocTyma : 1O TOAIMUCKE.

KynukoB JI.SI. Anrebpa u teopust uucen [DnekTpoHHbIH pecypc]: Yueb. mocobue s
neaarorndeckux MHCTUTYTOB. / JI.S. KynukoB — M.: Beicur. mkona, 1979. — 559 c. —
Pexxum nocryma: http://bookre.org/reader?file=1221511&pg=3

Hewaes B. WM. Yucnossle cucreMsl: yuyeOHOe mocoOue sl CTYyAEHTOB (PU3UKO-
MaTeMaTH4eCKhX (aKkyabTeTOB memaroruueckux uHctutytoB /| B.M. Hewaes — M.:
IIpoceemenue, 1975. — 199 ¢. — Pexxum goctyna: https://uch-lit.ru/matematika-2/dlya-
studentov/nechaev-v-i-chislovyie-sistemyi-posobie-dlya-studentov-pedagogicheskih-
institutov-onlayn

®ense O.U. Yucnoseie cuctemsl: yueb. mocodue / O.M. dense — M.: MOIIN, 1991
— 68 c. — TekcT: HenocpeaCTBEHHBIM.

6.3. Pecypchl nH(pOPpMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « UHTEepHET»

Poccutiickuii o6pa3oBarenbHbIi mopTan — http://www.school.edu.ru/
OnekTpoHHOe HayyHoe wu3fgaHue (kypHai) «CoBpeMeHHbIe TNpoOJeMbl HAayKH H
obpasoBanus». http://www.science-education.ru
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3. Poccuiickas akagemus oOpa3zoBaHusa. WHCTUTYT colepKaHMS M METOJIOB OOYYCHHS.
LlenTp oreHku KauecTBa obpasoBanus // http://www.centeroko.ru/

4. PocoOpnam3op. YmpaBieHue OICHKH KadecTBa oOmiero oOpasoBanus. Matepuansl //
http://obrnadzor.gov.ru/ru/about/structure/education_quality

5. http://teacher.fio.ru — Yuurens. ru (Oenepauus MHTEepHET-00pa3zoBaHisi)

6. http://www.mcko.ru — TocymapcTBeHHOE ABTOHOMHOE YYpeXIeHHE ropoga MOCKBBI
«MOCKOBCKHH IIEHTP KauecTBa 00pa30BaHU»

7. http://www.metodisty.ru — npoeccroHanbHOE COOOIIECTBO MMEAAroroB «MeTOIUCThI»

7. METOAUYECKHUE YKA3AHUSA 110 OCBOEHUIO JUCIUIIJINHBI

1. Meroauveckrue peKOMEHIAIMH 110 OPTraHU3aIMKH CAMOCTOSTEIIbHOM PaOOThl MArUCTPAHTOB
2. Meronudeckue peKOMEHIANUU 110 TIOITOTOBKE K MPAKTHUYECKUM 3aHSATHUSIM

8. TH®OPMALIMOHHBIE TEXHOJIOI'NHX JJIA OCYHECTBJIEHUA
OBPA3OBATEJIBHOTI'O ITPOLHECCA IIO JIUCHUITJIMHE

JII/IIICHZ%I/IOHHOG nporpaMmmHoe¢ obdecmeueHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNudopMmanmoHHbie CIPABOYHBIEC CHCTEMBbI:
Cucrema TAPAHT
Cucrema «Koncynprantl iroc»

[TpodeccrnonanbHbie 6a3bl TaHHBIX

fgosvo.ru — ITopran PenepanbHbIX rOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB BBICIIETO
o0Opa3oBaHUs

pravo.gov.ru - OdunuanbHeIi HHTEPHET-TIOPTAI IPABOBON MH(MOPMALIUH

www.edu.ru — deaepanbHblii nopran Poccuiickoe oOpa3zoBaHue

CB00OOHO pacmpocTpaHsieMOe MNPOrpaMMHOE OOecIeueHne, B TOM YHCJIE OTEYECTBEHHOTO
HPOM3BOJICTBA

OMC IIneep (s Bocripou3BeAeHUsI DJIEKTPOHHBIX Y 4eOHbIX Moyneit)

7-zip

Google Chrome

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHbBI

MarepuanbHO-TEXHHUECKOE 00ecTIieYeHNEe AUCIUIINHBI BKIIOYAeT B ceOsl:
- yueOHble ayAUTOPHUH JUIsl TIPOBEACHMs YUEOHBIX 3aHSITHI, OCHAILlEHHbIE 000PYAOBAHUEM U
TEXHUYECKUMHU CpEJICTBAMHM OOy4deHMs: YyueOHOH Mebesblo, JOCKOH, J1EeMOHCTPAIlMOHHBIM
000py/i0BaHUEM, IEPCOHATIEHBIMU KOMITBIOTEpAMU, IIPOEKTOPOM;
- TOMELIEHHs JUIsI CaMOCTOSITENbHONW palbOoThl, OCHAIICHHbIE KOMITBIOTEPHOM TEXHHMKOH C
BO3MOXKHOCTBIO TOAKIIOUeHHeM K ceth «VHTepHeT» u oOecliedeHHeM JOCTyma K
3NIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTEeNILHON Cpejie.
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